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Abstract Text (1) : 

A gene delivery system which, is both safe and results in long-term expression 
throughout the brain has been developed. A lipid-entrapped, polycation -condensed 
DNA (LPD) system has been developed for brain gene delivery, using an adeno- 
associated vial. ("AAV") vector in which the transcription unit is flanked by' the 
145 bp inverted terminal repeats (ITR) of the adeno-associated virus. This AAV 
plasmid is more effective than a non-ITR containing plasmid in vivo. The results 
show that the LPD-AAV plasmid complexes efficiently transduce neurons and that gene 
expression can persist for over 10 months in the brain. Furthermore, the 
intraventricular delivery method with systemic hyperosmolality results in global 
gene delivery. The examples show that expression of the human aspartoacyclase 
("ASPA" ) gene in children with this metabolic disorder can be obtained over a 
period of many months to a year, with functional activity. 

Brief Summary Text (9) : 

A gene delivery system which is both safe and results in long-term expression has 
been developed. The method yields widespread gene delivery throughout the brain. A 
lipid-en trapped, polycation -condensed DNA (LPD) system has been developed for brain 
gene delivery, using an adeno-associated viral ("AAV") vector in which the 
transcription unit is flanked by the 145 bp inverted terminal repeats (ITR) of the 
adeno-associated virus. This AAV plasmid is more effective than a non-ITR 
containing plasmid in vivo. In addition, an intraventricular delivery system has 
been developed to obtain widespread, global delivery. 

Brief Summary Text (15) : 

A lipid-ent rapped, polycation -condensed DNA (LPD) system for brain gene delivery 
has been developed. The LPD particles are small, about 60-80 nm, monodispersed and 
colloidally stable (Gao and Huang, 1996) . These particles have been shown in vitro 
to be highly effective in transduction efficiency (approximating that of adenoviral 
vectors) and safe (Huang, 1997) . 

Detailed Description Text (15) : 
Liposomes and Polycations 

Detailed Description Text (16) : 

The liposome was made under sterile, good manufacturing processing ("GMP") 
conditions. The liposome is a mixture of the neutral lipid DOPE (dioleoyl 
phosphatidylethanolamine) with a cationic liposome, DC-Choi (3b- [N- 
(N f ,N' dimethyl aminoethane) carbamoyl] cholesterol) . The polycations used included 
poly-L-lysine (18,900 m.w., Sigma, St. Louis) and protamine sulfate (USP grade, Eli 
Lilly) . 

Detailed Description Text (21) : 

For immunocytochemical (ICC) analysis of brain sections, rats were deeply 
anesthetized with chloral hydrate and perfused with 1 M PBS (ph 7.3) followed by 4% 
paraformnaldehyde (PF) . Brains were removed and post-fixed (3-4 hours) in 4% PF 
followed by ascending sucrose solutions (10/15/30% in PBS) . Sections (7-30 .mu.m) 
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were cut in a cyrostat (Reichert-Jung) and mounted on polylysine - coated slides. 
Sections were initially incubated in blocking buffer (5% goat serum <GS)/5 % normal 
horse serum (NHS) in 1 M phosphate buffered saline (PBS)), followed by 2-4 hours 
incubation at room temperature with mouse Ig antibody. 

Detailed Description Text (92) : 

The following abbreviations were used herein: NGF — nerve growth factor; BDNF — brain 
derived neurotrophic factor; GDNF — glial cell line-derived neurotrophic factor; 
GABA-- gamma -ami no butyric acid; CNS — central nervous system; AAV — adeno-associated 
vector; ITR — inverted terminal repeats; LPD — lipid-entrapped, polycation -condensed 
DNA; bbb — blood-brain-barrier; CMV — cytomegalovirus; AS PA — aspartoacyclase; GMP — 
guanosine monophosphate; DOPE — dioleoyl phosphatidylethanolamine; DC-Choi — 3b- [N- 
(N 1 , N'dimethylaminoethane) carbamoyl] cholesterol; EGTA — ethylene glycol-bis ( .beta. - 
aminoethyl ether) ; ICC — immunocytochemical; PF — paraf ormnaldehyde; GS — goat serum; 
NHS — normal horse serum; PBS — phosphate buffered saline; CSF — cerebral spinal 
fluid; NF — necrosis factor/nuclear factor/nerve f actor/neurof ibromatosis ; GFAP — 
glial fibrillary acidic protein; NAA — N-acetylaspartate; H&E — hemotoxylin & eosin; 
MHC — major histocompatibility compex; HSV — herpes simplex virus; GPDS — Gesell- 
Provence Developmental Schedules; VEP — visual evoked potentials; CHOP — Childrens 1 
Hospital of Philadelphia; NMRS — nuclear magnetic resonance scan; AEP — auditory 
evoked potentials. 

Other Reference Publication (16) : 

Kim, et al., "Preparation of multivesicular liposomes," Biochim. Biophys. Acta 
728:339-348 (1983) . 

Other Reference Publication (26) : 

Gao, et al . , "Potentiation of cationic liposome-mediated gene delivery by 
polycations, " Biochemistry 35:1027-1036 (1996). 

CLAIMS : 

1. A method for increasing gene expression in cells of the central nervous system 
comprising administering at or adjacent to cells of the central nervous system 
tissue, cation lipid associated polycation -condensed nucleic acid, . wherein the 
cation lipid associated polycation -condensed nucleic acid comprises a cationic 
lipid, a polycation, and a nucleic acid encoding a protein associated with a 
genetic disorder, wherein the cation lipid associate d polycation condensed nucleic 
acid enhances gene expression in the cells of the central nervous system, wherein 
the nucleic acid does not include an AAV coding sequence. 

2. The method of claim 1 wherein the cation lipid associated polycation condensed 
nucleic acid comprises dioleoyl phosphatidylethanolamine. 

4. The method of claim 1 wherein the polycations are selected from the group 
consisting of polylysine and protamine sulfate. 

8. The method of claim 7 wherein the cation lipid associated polycation -condensed 
nucleic acid is administered intracerebrally . 

9. The method of claim 4 wherein the lipid-entrapped polycation -condensed nucleic 
acid is administered intraparenchymally or intraventricularly . 

10. A composition for increasing gene expression in cells of the central nervous 
system comprising cation lipid associated polycation -condensed nucleic acid, 
wherein the cation lipid associated polycation condensed nucleic acid comprises a 
cationic lipid, a polycation, and a nucleic acid encoding a protein associated with 
a neurogenetic disorder, wherein the cation lipid associated polycation condensed 
nucleic acid enhances gene expression in the cells of the central nervous system, 
wherein the nucleic acid does not include an AAV coding sequence. 
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11. The composition of claim 10 wherein the polycations are selected from the group 
consisting of polylysine and protamine sulfate. 

12. The composition of claim 10 wherein the cation lipid associated polycation 
condensed nucleic acid comprise dioleoyl phosphatidylethanolamine . 

18. The method of claim 1 wherein the administration of the cation lipid associated 
polycat ion -condensed nucleic acid at or adjacent to cells of the central nervous 
system tissue further comprises administering before or simultaneous with the 
delivery of nucleic acid to the central nervous system tissue a compound which 
causes hypersmolarity in the central nervous system tissue. 
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